###### Strengths and limitations of this study

-   The proposed review will use existing theories to develop a taxonomy for classifying measures according to the self-regulatory process, ability or outcome that they are likely to reflect. This will allow us to investigate the influence of time perspective on specific self-regulatory processes, abilities and/or outcomes.

-   The proposed review will be inclusive and will not be restricted by the type of sample being studied, the study setting or the life domain being observed. Instead, these factors will be explored as potential moderators of the relationship between time perspective and self-regulatory processes, abilities and/or outcomes.

-   Given the amount of primary evidence that is likely to be relevant for this review, it is possible that only a subsample of studies will be independently coded by a second reviewer. We will second code additional studies if agreement on this subsample is relatively low.

-   Developing a taxonomy describing which measures reflect which self-regulatory processes and outcomes may enable future research to explore additional antecedents and consequences of self-regulatory processes and outcomes, and to conduct formal tests of self-regulation models.

A number of health-related problems arise as a direct result of people's decisions to engage in particular behaviours. For example, statistics suggest that approximately two-thirds of premature deaths in the UK are linked to people's behavioural choices and are, therefore, at least in part, avoidable.[@R1] Nonetheless, people often behave in ways that are detrimental to their health. For example, while smoking has been identified as the biggest behavioural risk factor for premature death,[@R2] the prevalence rate of tobacco use in the UK is estimated to be as high as 20%.[@R3] Similarly, although eating healthily and engaging in regular exercise is known to reduce the risk of cardiovascular disease and obesity,[@R4] only 37% of adults in the UK achieve the recommended amount of physical activity[@R5] and less than a third consume the recommended daily amount of fruit and vegetables.[@R6] So, what determines whether people engage in behaviours that protect, rather than damage, their health?

Theoretical models of health behaviour (eg, the Theory of Planned Behaviour[@R7]; Social Cognitive Theory[@R8]; the Health Belief Model[@R9]) recognise that the extent to which people consider the possible future outcomes of their actions is an important determinant of their subsequent behaviour and propose that behaviour is driven, in part, by weighing up the potential long-term benefits against the short-term rewards. For example, for a habitual smoker, having a cigarette is associated with a variety of immediate benefits, including feelings of pleasure, avoidance of withdrawal symptoms and improved concentration. However, in the long term, smoking is associated with a number of serious health-related problems, including lung cancer, cardiovascular disease and premature death.[@R10] As such, the extent to which a person values future benefits over immediate pleasures is considered to be an important factor in determining health behaviour.[@R11]

Time perspective {#s1}
================

In light of the above considerations, a growing body of research has explored whether and how individual differences in people's time perspective influence motivational and behavioural outcomes. Time perspective is conceptualised as a relatively stable individual difference in the extent to which people express attitudinal, attentional and behavioural preferences for the past, present or future.[@R12] Over time, the evidence suggests that individuals come to develop a habitual focus on, or orientation towards, one time frame over another---be it reminiscing over the past, living for the moment or looking towards the future. These preferences have been found to serve as a cognitive bias that can affect people's judgements, decision-making and, ultimately, their behaviour.[@R12]

Individual differences in time perspective have been explored in relation to a number of psychological constructs and behaviours, across a range of life domains.[@R14] For example, a future time perspective (ie, the tendency to consider the future implications of present decisions and actions) has been associated with a variety of health-protective behaviours (eg, physical activity and healthy eating[@R15]), greater academic achievement,[@R16] more responsible financial behaviours (eg, regular saving[@R17]) and pro-environmental behaviours (eg, water conservation[@R18]). In contrast, a present time perspective (ie, the tendency to make decisions and engage in behaviours that satisfy immediate needs and desires) has been associated with health risk behaviours (eg, substance use[@R15]), lower academic achievement,[@R19] pathological gambling[@R20] and risky driving.[@R21] Although relatively less research has explored the influence of a past time perspective on psychological constructs and behaviours, there is some evidence to suggest that having a positive view of the past is associated with greater health responsibility[@R22] and higher levels of education,[@R23] while having a negative view of the past is associated with binge eating and drinking,[@R24] and problematic internet use.[@R25]

The proposed review {#s2}
===================

A number of independent, empirical studies have explored the associations between time perspective and various processes, behaviours and outcomes relevant to self-regulation. Given the theoretical and practical significance of understanding these associations, synthesising current evidence on the relationship between time perspective and key self-regulatory processes and outcomes, across different measures, samples and life domains, is important. Thus, the aim of the proposed review is to quantify the size and direction of the relationship(s) between time perspective and self-regulatory processes and outcomes using meta-analysis. Previous meta-analyses have explored the relationship between time perspective and either a specific behaviour, such as procrastination,[@R26] or a specific group of behaviours, such as environmental behaviours,[@R27] positive health behaviours[@R28] and occupational well-being.[@R30] The proposed review aims to extend existing work by exploring the relationship between time perspective and specific self-regulatory processes and outcomes within the framework of a theoretical model (namely, Control Theory[@R31]). In contrast to previous meta-analyses, the proposed review will not be restricted to a specific behaviour or life domain and will, instead, deconstruct the processes involved during self-regulation and integrate this research into a comprehensive and theory-driven model. To achieve this aim, a taxonomy will be created in order to classify measures according to the self-regulatory process, ability and/or outcome that they are likely to reflect.

A taxonomy for classifying measures of self-regulatory processes, abilities and outcomes {#s3}
========================================================================================

Self-regulation is the study of how people direct their thoughts, feelings and behaviours in order to achieve their goals.[@R33] As such, the term self-regulation is often used more broadly to describe the processes that are involved during goal striving.[@R35] These processes can include deciding which goals to pursue, engaging in actions to pursue these goals, monitoring goal progress and warding off temptations or challenges that may derail goal pursuit.[@R36] Given that self-regulation likely encompasses a number of processes, in order to provide an accurate estimation of the association with time perspective it is important that the core processes involved in self-regulation are identified to explore the unique influence of time perspective on each of these processes independently. Furthermore, due to the multidisciplinary nature of research into self-regulation, there has been considerable variation in how processes and behaviours relevant to self-regulation have been operationalised, measured and defined.[@R34] As a result, problems can arise when trying to integrate findings across different disciplinary perspectives and methodological approaches.

In an effort to address these challenges, the proposed review will develop a framework for classifying measures according to the self-regulatory process, ability and/or outcome that they are likely to reflect. By doing so we aim to create a comprehensive framework that can be used to organise and synthesise research on self-regulation, both in relation to time perspective (as in the proposed review), but also in subsequent research that explores other antecedents and consequences of self-regulatory processes and/or outcomes. Indeed, the development of this taxonomy may be particularly beneficial for researchers who are interested in health behaviours or the role of self-regulation in the self-management of certain medical conditions. For example, understanding the relative impact of time perspective on specific self-regulatory processes and abilities, and, in turn, their impact on health outcomes, may inform strategies and interventions designed to target certain self-regulatory processes (and the factors that influence them) in order to promote people's health and well-being.

A framework for understanding self-regulation {#s4}
=============================================

The proposed review will build on a framework for understanding self-regulation developed by Burnette and colleagues[@R38] and will distinguish between three self-regulatory processes as specified by Control Theory[@R31]; namely, goal setting, goal monitoring and goal operating. In addition to investigating the impact of time perspective on specific self-regulatory processes, we will also examine the influence of time perspective on people's ability to regulate their behaviour (ie, their self-regulatory ability) and on the outcomes of their goal striving (ie, self-regulatory outcomes). Below, we outline the components of Control Theory identified above and suggest how individual differences in people's time perspective may influence their engagement in these self-regulatory processes and their ability to regulate their behaviour.

While a number of models of self-regulation have been proposed, Control Theory[@R31] is considered one of the most influential models to date.[@R39] Control Theory starts with the assumption that goal striving requires that people establish a specific reference value or a desired outcome; that is, the goal that they would like to achieve (this is the process of goal setting). According to Control Theory, once a goal has been formed, a process of monitoring is initiated in which people compare how things are (ie, their current rate of progress) with how they want or expect them to be (ie, the standard specified by the goal). If a discrepancy is detected, then people can respond by either taking goal-directed action or by revising their goal (this is the process of goal operating). As such, Control Theory suggests that goal striving involves three process: (i) setting goals, (ii) monitoring progress towards these goals and (iii) acting to reduce discrepancies.

The relationship between time perspective and self-regulation {#s5}
=============================================================

Both theoretical and empirical evidence suggests that time perspective is likely to influence the processes involved in self-regulation. Indeed, previous research has indicated that individuals with a future time perspective have stronger intentions to achieve their goals,[@R40] are more likely to monitor their goal progress (Baird, Webb, Martin, et al., 2015, unpublished manuscript; Webb, 2014, unpublished data) and engage in goal-directed behaviours, such as physical activity and healthy eating,[@R43] studying,[@R16] planning for retirement[@R44] and managing finances.[@R17] However, it is currently unclear which (if any) of the self-regulatory processes account for the likely effect of time perspective on self-regulatory outcomes. For example, do people with a future time perspective have better outcomes because they are (i) more motivated, (ii) more likely to keep track of their behaviour and/or (iii) more likely to take action when needed?

In addition to exploring the relationship between time perspective and specific self-regulatory processes, the proposed review will also explore the relationship between time perspective and people's *ability* to regulate their behaviour. Self-regulatory ability can be broadly defined as the resources and attributes that an individual has in order to help them with goal attainment.[@R45] One self-regulatory ability that has gained a considerable amount of research attention is self-control, which is defined as the ability to inhibit behaviours that may derail goal pursuit,[@R34] and enables an individual to prioritise their long-term over their short-term goals.[@R35] Self-regulatory ability may also be reflected in measures of executive functioning, which reflect a number of goal-directed, cognitive processes (eg, working memory, behavioural inhibition and task switching) that enable conscious control over thoughts, feelings and behaviours.[@R48] Thus, a further aim of the proposed review is to explore whether self-regulatory ability may account for the proposed relationship between time perspective and self-regulatory processes and/or outcomes.

What factors might influence the relationship between time perspective and self-regulation? {#s6}
===========================================================================================

While greater consideration of future consequences is generally found to be associated with positive behavioural outcomes in a variety of life domains, the findings of some empirical studies are inconsistent with this conclusion. As such, it is important to try to identify factors that might influence the relationship between time perspective and self-regulation. One potential candidate is the nature of the measure of time perspective. For example, Adams and Nettle[@R49] found that, while the future subscale of the Consideration for Future Consequences scale[@R50] was negatively associated with smoking behaviour, the future subscales of other measures of time perspective (eg, the Zimbardo Time Perspective Inventory[@R12]) were not. Additionally, evidence suggests that the relationship between time perspective and some behaviours can vary according to the sample being studied. For example, while a future time perspective has been found to be associated with greater physical activity and a healthy diet among a sample of adolescents,[@R43] a future time perspective was not associated with either physical activity or diet in a sample of patients undergoing cardiac rehabilitation.[@R22] Thus, a final aim of the proposed review is to try to address empirical ambiguities by identifying and evaluating the impact of potential moderators on the relationship between time perspective and self-regulatory processes, abilities and outcomes.

Objectives {#s7}
==========

The proposed review will use meta-analysis to quantify the size of the relationships between time perspective and three key self-regulatory processes as specified by Control Theory: (i) goal setting, (ii) goal monitoring and (iii) goal operating. In addition to these processes, the proposed review will also include measures of self-regulatory ability and self-regulatory outcomes, and explore their associations with time perspective. These associations will be examined across a number of different domains (eg, health, academic, work, financial, environmental), samples (eg, community, students, adolescents) and countries.

To this end, the proposed review has four broad aims:to use existing theories and frameworks to develop a taxonomy for classifying measures according to whether they reflect one or more of the self-regulatory processes described above, self-regulatory ability and/or self-regulatory outcomes;to use meta-analysis to quantify the direction and strength of the relationships between time perspective and self-regulatory processes, ability and outcomes;to test whether the relationship between time perspective and self-regulatory outcomes is mediated (or explained) by the effect of time perspective on self-regulatory processes and/or ability;to explore the theoretical and methodological moderators that influence the magnitude of these relationships.

Method {#s7a}
------

This protocol has been drafted using guidance from the Preferred Reporting Items for Systematic Reviews and Meta-Analyses Protocols (PRISMA-P[@R51]; see [online supplementary material A](#SP1){ref-type="supplementary-material"}), and with respect to recent recommendations for the meta-analysis of correlational data.[@R52] The protocol has also been registered with the International Prospective Register of Systematic Reviews (PROSPERO, <http://www.crd.york.ac.uk/PROSPERO>; registration number: CRD42017058590).

10.1136/bmjopen-2017-017000.supp1

###### Supplementary material 1

Inclusion criteria {#s8}
==================

Type of studies {#s8a}
---------------

The proposed review will include published and unpublished empirical studies that examine the relationship between time perspective and (at least one) self-regulatory process, ability and/or outcome. Studies that adopt a correlational (eg, cross-sectional or longitudinal) or experimental design (ie, where time perspective is manipulated) will both be eligible for inclusion. In each case, the effect size r will be used to represent the strength and direction of the relationship between time perspective and self-regulatory processes, abilities and/or outcomes. The design of the study (ie, correlational vs experimental) will be explored as a moderator in the analyses to examine whether the design of the studies influences the relationships observed.

Sample {#s8b}
------

No restriction will be placed on the type of sample being studied and, as such, studies of healthy adults, adolescents and children, university students and clinical populations will all be eligible for inclusion. The type of sample will be coded and included as a moderator in the analyses to explore whether the type of sample influences the relationship between time perspective and self-regulation.

Measures of interest {#s8c}
--------------------

To be eligible for inclusion, studies must include a measure of time perspective and a measure of a self-regulatory process (ie, goal setting, goal monitoring or goal operating), ability or outcome. Below, we explain how we conceptualise each variable and plan to operationalise this inclusion criterion.

Measures of time perspective {#s8d}
----------------------------

The proposed review will conceptualise time perspective as a multidimensional construct that encompasses cognition, attention, attitude and behaviour. As such, our definition of time perspective will be broad and will include measures of time perspective such as the Zimbardo Time Perspective Inventory,[@R12] as well as measures of future orientation (eg, the Consideration of Future Consequences Scale[@R50]), temporal depth (eg, the Temporal Depth Index[@R53]), temporal focus (eg, the Temporal Focus Scale[@R54]) and time attitudes (eg, the Time Attitude Scale[@R55]). We will also include measures of time perspective that have been used in specific samples (eg, the Hypertension Temporal Orientation Scale[@R56]) and scales in which time perspective is measured as a subscale (eg, the present-hedonistic subscale of the Barrett Impulsivity Scale[@R57]), assuming that it is possible to extract the bivariate correlation between the subscale reflecting time perspective and the measure of self-regulatory process, ability and/or outcome.

Measures of self-regulation {#s8e}
---------------------------

Studies must also include a measure of a self-regulatory process (ie, goal setting, goal monitoring or goal operating), ability or outcome. Given that there is considerable variation in how these processes and behaviours have been operationalised and defined,[@R34] the proposed review will use existing theories (eg, Control Theory[@R31]) and frameworks[@R38] to develop a taxonomy for classifying measures according to the self-regulatory process that they are likely to reflect. To achieve this aim, a coding manual has been drafted by the review authors (see online [supplementary material B](#SP2){ref-type="supplementary-material"}). This manual includes a definition of each self-regulatory process, along with self-regulatory ability and outcomes, an example of how constructs relevant to each component are typically measured, and instructions for coders to classify measures. Two independent researchers working in the field of self-regulation will be provided with the coding manual. They will be asked to consider each measure of self-regulation extracted from eligible studies and indicate whether they think that the measure reflects a self-regulatory process (ie, setting, monitoring or operating), ability or outcome. Alternatively, they will be able to indicate that they do not think that the measure is relevant to self-regulation.
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### Goal setting {#s8e1}

Goal setting typically reflects the amount of effort or motivation that a person will devote to achieving a goal.[@R7] As such, measures of goal setting may include measures of intentions (eg, 'I intend to achieve X'[@R60]), commitment or motivation (eg, 'I am strongly committed to achieving X'[@R61]) or readiness to change (eg, precontemplation, contemplation, preparation, action and maintenance[@R62]).

### Goal monitoring {#s8e2}

Goal monitoring involves evaluating ongoing performance relative to the goal that has been set, or in comparison to others or past performance.[@R32] Example measures may include the frequency with which people check their personal finances,[@R64] seek feedback on their performance at work (eg, from supervisors or colleagues[@R65]), record the number of calories consumed[@R66] or use equipment that provides information relating to their goal progress (eg, smartphone apps, activity wristbands, weighing scales[@R67]).

### Goal operating {#s8e3}

Goal operating refers to activities and behaviours directed towards goal achievement.[@R32] Measures of goal operating may include the number of hours spent preparing for an exam,[@R16] planning for retirement (eg, enquiring about a saving scheme[@R68]), use of learning strategies (eg, reading the information several times or creating mnemonics[@R69]) or the amount of engagement or effort exerted towards a particular goal (eg, at work or while studying[@R70]).

### Self-regulatory ability {#s8e4}

Self-regulatory ability is conceptualised as the resources and attributes that an individual has in order to help them to achieve their goals.[@R45] Therefore, measures of self-regulatory ability may include measures of self-control (eg, the Brief Self-Control Scale[@R71]), delay discounting,[@R72] impulsivity and sensation seeking (eg, the Barrett Impulsivity Scale[@R57]; the Sensation-Seeking Scale[@R73]), executive function (eg, response inhibition[@R74]) and problem-solving ability (eg, the Raven Advanced Progressive Matrices[@R75]). Measures of emotion regulation may also be relevant, including measures of competence at emotion regulation,[@R76] proactive coping (eg, Proactive Coping Inventory[@R77]), ability to suppress aggression (eg, the suppression of aggression subscale of the Weinberger Adjustment Inventory[@R78]) and emotional stability (eg, the emotional stability subscale of the Ten Item Personality Inventory[@R79]).

### Self-regulatory outcomes {#s8e5}

Self-regulatory outcomes refer to the outcome(s) of goal pursuit (ie, what has been achieved). However, often researchers make inferences about the types of goals that people have. For example, it may be (wrongly) assumed that smokers have the goal to quit or reduce their smoking behaviour. In order to account for these assumptions, the proposed review will code measures of self-regulatory outcomes according to the level of inference that needs to be made about the degree to which the outcome reflects goal achievement (ie, how likely it is that people would want to achieve the goal). This could range from little or no inference; for example, when a study has specified a particular goal (eg, a study of smokers who want to stop smoking completely in 2 weeks[@R80]) to high inference (eg, a study on alcohol consumption in a sample of adults who did not specify whether or not they wanted to reduce their alcohol consumption[@R81]). To ensure transparency and replicability, a coding framework will be developed listing the measures of self-regulatory outcomes extracted from eligible studies. Each measure will then be independently coded according to the level of inference that is being made (eg, participants' goal is clearly specified, low inference, medium inference or high inference). The level of inference will then be explored as a potential moderator of the relationship between time perspective and self-regulatory outcomes.

Possible measures of self-regulatory outcomes may include students' grade point averages,[@R82] smokers' carbon monoxide levels,[@R83] the amount of savings or debt that people have accumulated[@R84] or a person's body mass index.[@R67] Measures of self-regulatory outcomes may also include whether or not people engage in health-protective behaviours (eg, physical activity, health screenings, medication adherence[@R15]) or health risk behaviours (eg, substance use, alcohol consumption, risky sexual behaviours, consuming fatty foods[@R86]), and the extent to which people engage in pro-environmental behaviours, risky driving or antisocial behaviours (eg, gambling, violence or expressions of aggression[@R20]).

Methodological design {#s8f}
---------------------

The proposed review will incorporate studies with both experimental and correlational designs. Correlational studies will be coded as 'cross-sectional' when the measure of time perspective and self-regulatory process, ability and/or outcome are taken at the same time. Correlational studies will be coded as 'longitudinal' when the measure of self-regulatory process, ability and/or outcome is taken after the measure of time perspective. The time interval between the measures of time perspective and self-regulatory process(es), ability or outcomes will also be coded according to the number of weeks between these measures. For example, the time interval in cross-sectional studies will be coded as '0', while longitudinal studies will be coded as '1', '2' or '3' to represent a follow-up interval of 1, 2 or 3 weeks, respectively. For experimental studies, where time perspective is manipulated, the number of weeks between the manipulation and the measure(s) of self-regulatory processes, abilities and/or outcomes will be coded. If a measure of a self-regulatory process, ability or outcome is taken at multiple time points, then the data from the longest follow-up point will be extracted. The number of weeks between the measure of time perspective and the subsequent measure of self-regulation will be included as a moderator in the analyses in order to explore whether the length of follow-up influences the observed relations.

Setting {#s8g}
-------

There will be no restrictions by the type of study setting, and we plan to include studies conducted in community, clinical and academic settings. The type of study setting will be coded and explored as a moderator in the analyses.

Language {#s8h}
--------

No language restrictions will be imposed for this review; however, only studies that can be adequately translated, for example, through computer applications (eg, Google Translate) or by using transcription services available at the host institution, will be included. A record will be kept of potentially eligible studies that we were unable to translate.

Information sources and search strategy {#s8i}
---------------------------------------

Five strategies will be used to generate the sample of studies. First, a computerised search of two scientific electronic databases (Web of Knowledge and ProQuest Dissertation & Theses) will be conducted for empirical articles published prior to the date of the search, using search terms relating to time perspective (ie, *time perspective*, *time orientation*, *time attitude*, *temporal perspective*, *temporal orientation*, *temporal focus*, *temporal depth*, *future consequence*, *past orient\**, *present orient\**, *future orient\**). Articles must include one or more of the search terms in the title, abstract or keywords.

Second, articles cited in the appendix of a recently published book, *Time perspective theory; review, research and application*,[@R14] and articles listed on the reference page of the Time Perspective Network website (<http://www.timeperspective.net/>) will be reviewed for inclusion. Third, abstract booklets from the three International Conferences on Time Perspective that have been held to date will be screened for unpublished and published articles. Fourth, an email will be sent to the distribution lists of the European Association of Social Psychology (<http://www.easp.eu/>) and members of the Time Perspective Network (<http://www.timeperspective.net/>) requesting relevant in-press or unpublished studies that might not otherwise have been identified by our searches. Finally, the reference lists of included articles will be checked for citations to other potentially relevant studies (ie, ancestry approach[@R88]).

Study records {#s9}
=============

Data management {#s9a}
---------------

Records identified via the electronic database searches will be exported into an EndNote Library (Endnote X7, Thomson Reuters, San Francisco, California, USA) for screening and the removal of duplicates. Studies retrieved via other search strategies will be entered into a Microsoft Excel spreadsheet. These studies will be manually cross-checked with the EndNote Library in order to identify any remaining duplicates. Once screening is complete, a data extraction form (see [online supplementary material C](#SP3){ref-type="supplementary-material"} for a draft) will be used to detail the relevant information from eligible studies. The data will then be exported into the statistics package R[@R89] for analysis.
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Selection process {#s9b}
-----------------

The process of identifying relevant studies will be conducted in two stages. First, the first author (HMB) will screen the titles and abstracts of articles identified via the search strategy described above to identify potentially relevant studies. Second, the first author will review the full texts of articles describing potentially relevant studies against the inclusion and exclusion criteria. A random sample of these studies (approximately 20%) will also be independently reviewed by the second author (TLW). Disagreements will be resolved through consultation with additional reviewers (JM and FMS), and if necessary, further information will be sought from the authors of the article in question in order to resolve any discrepancies. The reason(s) for excluding a study during the full-text review will be recorded and reported in a PRISMA diagram,[@R90] showing the flow of studies through the review. It will not be feasible for reviewers to be blind to the study authors, journal or institutions.

Data collection {#s9c}
---------------

The data will be extracted using the data extraction form by the first author (HMB). A random sample of articles (approximately 20%) will also be independently coded by the second author (TLW). Prior to data extraction, the form will be piloted using a sample of eligible studies to assess and refine the form as needed. Any disagreements that arise as a result of the data extraction will be resolved through discussion with additional reviewers (JM and FMS).

Data items {#s10}
==========

The following information will be extracted from studies included in the review: (i) publication details (eg, authors, year of publication, publication status and language); (ii) sample characteristics (eg, mean age, gender composition and the type of sample being studied); (iii) methodological details, including the time interval (in weeks) between the measure of time perspective and the measure of self-regulatory process, ability or outcome, the country where the study was conducted, the measure(s) of time perspective and self-regulatory process(es), ability and/or outcome(s) used in the study, whether each measure of self-regulatory process, ability or outcome is measured objectively (eg, a smoker's carbon monoxide level) or via self-report (eg, a smoker's self-reported smoking frequency), reliability of the measures (test--retest, where reported; otherwise, measures of internal reliability, such as Cronbach's alpha) and the setting in which the study was conducted (eg, health, academic, financial, environmental); and (iv) statistical details, including the effect size (eg, Pearson's r statistic), how this effect size was calculated (see the section below for details of our approach to computing effect sizes) and the sample size associated with the effect size extracted.

Assessment of methodological quality and risk of bias from individual studies {#s11}
=============================================================================

A tailored quality assessment tool will be used in order to assess the quality of individual studies as recommended by Quintana.[@R52] Specifically, a four-point assessment tool will be applied in which a point will be given for each of the following methodological properties. First, if the study uses a prospective design. Cross-sectional designs can inflate estimated effect sizes due to the simultaneous measurement of study variables,[@R91] which can lead participants to modify their responses in order to appear consistent.[@R92] Second, an objective measure of self-regulatory process, ability and/or outcome is used. Objective measures reduce the influence of social desirability and recall biases.[@R94] Third, a sample size \>85 was recruited. A sample of 85 participants would have sufficient power (ie, 80%) detect a medium effect size with an alpha of 0.05.[@R96] Fourth, the measure of time perspective is internally reliable (ie, has a Cronbach's alpha of ≥0.70). The risk of bias score will be included as a moderator in the analyses.

Data synthesis {#s12}
==============

Extracting effect sizes {#s12a}
-----------------------

Studies will need to report, or provide sufficient information in order for us to be able to calculate, the bivariate Pearson's correlation (r) representing the strength and direction of the relationship between the measure of time perspective and the measure of a self-regulatory process, ability or outcome. If required, an online converter (eg, Psychometrica[@R97]) will be used to convert other effect sizes (eg, d, f, eta-squared, OR) into r. If this information is not available from the original report, then the authors will be contacted and asked to provide this information. In cases where multiple measures of time perspective or self-regulatory process, ability or outcome are completed by the same sample at the same point in time, then a single composite effect size will be created by meta-analysing these effect sizes prior to inclusion in the main data set. If multiple samples are reported in the same study, then the effect sizes for each sample will be included as a separate data point, assuming that the procedures for each sample meet the inclusion criteria.

Meta-analytic strategy {#s12b}
----------------------

Pearson's r statistic will be used to represent the direction and strength of the relationship between the measures of time perspective and measures of self-regulation. However, as Pearson's r is not normally distributed, all of the effect sizes will be converted to Fisher's z for analysis. These will then be converted back to Pearson's r after analysis in order to report the (sample-weighted) average correlations and the associated 95% CIs. The statistical software R[@R89] will be used to analyse the data, using the 'metaphor'[@R98] and 'robumeta'[@R99] packages. It is expected that the studies included in the proposed review will be drawn from different populations and, as such, a random-effects model will be applied in all analyses. This conservative approach assumes that the effect sizes may vary between studies and will allow the findings to be generalised to populations beyond the samples studied.[@R100]

Sample heterogeneity {#s12c}
--------------------

The I^2^ and Q-statistic will be used to assess the heterogeneity of the effect sizes across studies. A statistically significant Q-statistic indicates that the effect sizes from the primary studies differ more than would be expected by chance alone and, therefore, that differences in the conceptual approach, methodology and/or sample may explain the heterogeneity.[@R101] The I^2^ statistic reflects the proportion of the total variance that is attributable to between-study variability, and not due to sampling error within individual studies. The proposed meta-analysis will follow the convention proposed by Higgins and colleagues, with 25%, 50% and 75% representing low, medium and high variance, respectively.[@R102]

Moderator analyses {#s12d}
------------------

In addition to exploring the strength and direction of the relationships between measures of time perspective and measures of self-regulatory processes, abilities and outcomes, factors that might moderate these relationships will also be explored. Where the potential moderator is a continuous variable (eg, the age of the sample), a random-effects meta-regression model will be used to estimate the unstandardised regression coefficient and the significance of the coefficient. Where the potential moderator is categorical (eg, whether the measures are objective or self-reported), separate random-effects models will be conducted for each level of the moderator. The sample-weighted average effect sizes will then be compared using a two-tailed z test in order to determine whether they significantly differ, and thus, provide evidence of a moderation effect.

Meta-biases {#s13}
===========

Assessment of publication bias {#s13a}
------------------------------

A multimethod approach will be taken in order to assess publication bias. First, an initial inspection of the funnel plots will be conducted. Publication bias will then be formally assessed using Egger and colleagues' regression test[@R103] and by calculating the fail-safe N.[@R104] If there is evidence of publication bias, then Duval and Tweedie's trim and fill technique will be applied.[@R105]

Amendments to protocol {#s13b}
----------------------

Any substantive amendment to this protocol will be registered with PROSPERO. If an amendment is made, then a description and rationale for the amendment will be provided in the final publication.

Ethics and dissemination {#s13c}
------------------------

The proposed meta-analysis will synthesise the findings of previously conducted research and, therefore, ethical approval is not required. The findings will be submitted for publication in an international peer-reviewed journal and reported as part of a PhD thesis currently being conducted by the first author at the University of Sheffield in the UK. This thesis will also be uploaded to the White Rose Repository, although with an embargo pending publication of the findings in a peer-reviewed journal. The findings of the proposed review will also be disseminated to the research community and, where appropriate, to other interested parties (eg, policymakers) through presentations at relevant academic and non-academic conferences and via social media (eg, Twitter). If we believe that the findings are likely to be of interest to the wider public, then efforts will be made to disseminate the findings to the media via the press office at the University of Sheffield.
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